INTRODUCTION
Noninvasive mechanical ventilation (NIV) has been recommended as a first-line treatment for acute respiratory failure (ARF) in patients with chronic obstructive pulmonary disease (COPD) during exacerbations or weaning/extubation, cardiogenic pulmonary edema (CPE) or immunosuppression (1) (2) (3) (4) (5) . It has been increasingly used worldwide in ARF due to acute-on-chronic lung disorders (ACLD) and even non-COPD causes, with decreased mortality (6) (7) (8) (9) . Predictors of NIV success can be listed as the cause and type of ARF, the severity of the underlying disease, the experience and skills of the NIV-applying team, the equipment used or the location of the application (10, 11) . Surveys done in Europe, America and India reflected the physicians and respiratory therapists' variable attitudes to NIV use (12) (13) (14) (15) (16) (17) (18) (19) .
NIV has also been used for ARF management in Turkey since the beginning of the 1990s, and case series and randomized controlled trials about the utilization of NIV have been published since then (20) (21) (22) (23) (24) (25) . These studies were mainly about the efficiency of NIV use in hypercapnic or hypoxic ARF at intensive care units (ICU) or intermediate care units (IMCU) . There has been no epidemiologic data published about NIV use for ARF with different etiologies, treated not only in ICUs but also general wards or emergency departments (ED) in Turkey. In the present survey study, we aimed to define the approach of pulmonologists in Turkey to NIV use in ARF by using a questionnaire.
MATERIALS and METHODS
The questionnaire was developed by the authors (AOU and ZK) based on the review of previously published surveys about NIV, personal experiences and perceived areas of interest. Clarity and reliability of the questions were evaluated by pilot testing done by 10 physicians and all of the authors. Based on the feedback, the final version of the 38-question, selfadministered survey was formed. The study protocol was approved by the Ethics Committee at Baskent University Faculty of Medicine.
An e-mail asking for participation in the survey, with the questionnaire attached, was sent to the target population, 2.205 pulmonologists in Turkey, in November 2013. To improve the response rate, e-mail, telephone or face-to-face follow-ups were conducted for non-responders.
The questions were related to the profile of the participant (including NIV and ICU experience), characteristics of his/her current hospital (type and region) and current use of NIV in clinical practice. Hospitals were sub-grouped as teaching (including university, pulmonary/general research and training hospitals) and non-teaching (state, pulmonary branch and private hospitals). NIV users were further questioned about indications of NIV for ARF, location of NIV application and estimated NIV success rates, equipment used and related complications. The data about NIV use for chronic respiratory failure was evaluated in another study.
Statistical Analysis
Statistical analysis was performed using SPSS statistical analysis software, version 12.0 (SPSS Inc., Chicago, IL, USA). Since the distribution of most of the continuous variables was not normal, data was expressed as the median [interquartile range (IQR)] unless otherwise specified. The chi-square test was used for categorical data, whereas the Mann-Whitney U test was used for continuous data when appropriate. Spearman's rank correlation coefficient was used to compare continuous variables, such as the relationship between the age of the physician or duration of NIV experience and the estimated frequency of NIV use for causal diagnosis. A p value of less than 0.05 was considered statistically significant.
RESULTS

Response Rate NIV Utilization
Survey responses were completed between November 2013 and February 2014, with a response rate of 27.1% (n= 596). Participation was mainly from specialists [(55.7%) vs. academicians (24.2%) and residents (20.1%)), teaching hospitals (64.6%) vs. nonteaching (35.4%)] and the Marmara region (30.9%).
Most of the responders (n= 420, 70.5%) reported use of NIV in their routine clinical practice. The factors found to be associated with NIV use are listed in Figure 1 A-C and Table 1 . The teaching status of the centers differed regionally (Table 2) .
Indications for NIV
The median number of patients treated by NIV per week was reported as 4 (2-6) by the NIV users. The three most frequent indications for NIV use in ARF were exacerbation of COPD (99.5%), decompensation of obesity hypoventilation syndrome (OHS) (93.7%) and restrictive lung disease (RLD) (89.4%) (Figure 2 ). Although there was no association between hospital profile (region and type) and NIV use in COPD, OHS, asthma or postoperative ARF, there was an association for the rest of the indications with hospital type and/or region (p< 0.05) ( Table 3) .
Among physicians using NIV, the estimated frequency of NIV use for specific conditions varied, with the majority of the physicians using NIV for greater than 60% of cases with COPD exacerbation (Table 4) . The association between estimated frequency of NIV for relatively uncommon indications (CPE, pneumonia, post-extubation, weaning, ARDS) and age of the physician (r= -0.120, -0.100, -0.132, -0.116 and -0.210 and p= 0.017, 0.047, 0.009, 0.022 and 0.000, respectively) was negative; however, the association was positive for those indications and the number of patients treated with NIV during residency (r= 0.125, 0.145, 0.145, 0.117 and 0.163 and p= 0.016, 0.005, 0.005, 0.025 and 0.002, respectively). The association was also positive between more common indications (COPD, RLD, OHS) and the duration of NIV experience (r= 0.124, 0.187 and 0.127, and p= 0.013, 0.000 and 0.013, respectively).
Site of NIV Application
The majority of the NIV users was applying it on general wards (90.0%) or in ICUs (86.0%), followed by IMCUs (67.4%) and EDs (57.4%). NIV use was more common in all units in teaching than nonteaching hospitals, especially being more significant outside-of-ICU (70.7 vs. 17 Only a small fraction of physicians (8.4%), most of whom were specialists (94.1%) and from non-teaching hospitals (88.2%) (p< 0.001), were using NIV only in ICU and/or IMCU. The main reasons for this were reported as a lack of trained staff (90%), equipment (74%) or training (55%). Responders using NIV A.
B.
C. 
Perceived NIV Success Rates
Most of the responders estimated the success rate of NIV to be "high" for most of the causal diagnoses, except for pneumonia and ARDS ( Figure 4 ). These rates were generally found to be higher in academicians or residents than specialists and in teaching hospitals than non-teaching ones (except for OHS, weaning, pneumonia, ARDS and post-operative ARF) (p< 0.05) ( Table 5 ). The association between perceived NIV success rate for relatively uncommon indications (CPE, pneumonia, post-extubation, ARDS) and age of the physician (r= -0.110, -0.147, -0.138 and -0.146 and p= 0.038, 0.005, 0.009 and 0.008, respectively) was negative, as was also shown for estimated frequency of indications.
Equipment Used for NIV and Related Complications
Oronasal mask and home care noninvasive ventilators were the most commonly preferred equipment for most of the cases (Table 6 ). The mask and ventilator type was found to be associated with the title of the physician, hospital type, cause of ARF or site of application (p< 0.05) ( Table 7) .
Humidification during NIV was used by only 53% of the responders.
Intolerance of the mask (86.9% of the responders), gastric distension (80%) and skin lesions (77.4%) were the most commonly reported NIV related complications. Other complications were listed as mouth Numbers shown are % of responding NIV users for each diagnosis and degree of NIV success within each hospital type.
dryness (73%), nasal congestion (53.5%), claustrophobia (44%), epistaxis (31.9%), allergic reactions (26%), sinus pressure (11.6%) and others (1.6%).
DISCUSSION
In this first national survey, we demonstrated that:
1) There is great variability in NIV use for ARF, depending mainly on experience and knowledge of the physician, but NIV use is also related to the type and the region of the hospital;
2) NIV use is more common and is perceived to be more successful in acute-on-chronic lung disorders (ACLD); and
3) The site of NIV application is not limited to the ICU for the majority of the physicians, and its limitation is mainly due to inadequacy of equipment, training or trained staff.
In our survey, the proportion of the pulmonologists using NIV in ARF was nearly 70%. The pulmonologists not using NIV in practice were older specialists, generally from non-teaching hospitals of different regions of Turkey, with a higher patient load and longer experience in the pulmonary field but lower experience in NIV use and ICU. The rate and the associations were reported similarly in Ontario and India surveys (16, 18) . However, it is important to underline that half of our NIV non-users had NIV training during fellowship, with a median of 3.5 years of experience, and some of them cited a lack of adequate equipment, trained medical staff and appropriate facilities for follow-up of NIV patients rather than poor previous experience in NIV use (oral communication). Therefore, these rates might still be increased with post-training educational courses and new medical policies (including an increase in equipment and medical staff).
Utilization of NIV has been increasing worldwide, probably due to increased evidence and experience, as well as published guidelines favoring increased NIV use, especially for diagnoses like COPD and CPE (5) (6) (7) (8) (9) (26) (27) (28) (29) . COPD was shown to be the most frequent indication in most of the previous surveys, and NIV utilization rate for ACLD is shown to be mid-70s in real-life studies (7, 8, 12, (16) (17) (18) (19) . Our findings were consistent with these, as ACLD were the most common indications for NIV use. Nearly 90% of responders were using NIV for exacerbation of COPD for more than 60% of the cases. OHS, which for NIV was shown to be equally effective with better outcomes than COPD by Carrillo et al., was the second most common indication after COPD (30) . We found the rate of physicians using NIV for CPE to be similar or quite lower than rates in prior surveys, which could be due to the application of NIV by cardiologists without consulting pulmonologists in their units (14, (16) (17) (18) . Probably based on the growing evidence on the use of NIV during weaning or for post-extubation ARF, more than 60% of our responders noted quite frequent NIV use in these conditions (28) . It is still controversial to use NIV in patients with de novo ARF (including pneumonia and ARDS), whereas application of NIV during FOB is recommended to be reserved for experienced centers; our lower rates of NIV use in these conditions were consistent with these suggestions (4). Hospital type using each mask or ventilator type; and % of responding NIV users stating NIV use for each 3 Causal diagnosis of ARF and at each 4 Site of application using each mask or ventilator type.
We found some consistency among stated practices independent of the physician's age, title, hospital type or region, especially for indications of COPD and OHS. However, we noted some differences in indications based on one or more of these variables.
Younger physicians with higher NIV patient load during residency estimated more frequent NIV use with higher perceived NIV success rates in relatively uncommon indications (such as ARDS, pneumonia, post-extubation, etc.), whereas physicians with a longer duration of NIV experience estimated more frequent use in ACLD. Management of especially hypoxic conditions with NIV had some regional differences as well, which could be due to different numbers and profiles of physicians participating from different regions. So, there are many confounding factors, however, we can at least claim that the approach for ACLD mostly does not change throughout Turkey.
In this study, the application of NIV was shown to be generally not limited to ICU. The majority of the responders (90%) reported applying NIV in general wards, which is quite higher than reported by previous surveys (11-65%) (13, 16, 17, 19) . This could be in accordance with the literature supporting NIV use outside-of-ICU or due to the lower socioeconomic status of Turkey compared to the U.S. or Canada (13, (31) (32) (33) . Additionally, physician's title, hospital type and region were found to be associated with the site of NIV application, such as higher rates of application in non-ICU units in teaching hospitals compared to non-teaching ones. On the contrary, EDs were less preferred by the physicians compared to prior surveys (13, 16) . We can increase the awareness, availability and frequency of NIV use in EDs by providing equipment and training courses emphasizing the importance of not delaying NIV for transfer of sicker patients, with the possibility of increased mortality otherwise (33) (34) (35) . Although very infrequent, the restriction of NIV use for IMCU and/or ICU was more prominent for specialists from non-teaching hospitals. Provision of trained staff, technical equipment and in-service training can further decrease this rate.
Perceived success rates for different causal diagnoses of ARF were reported between 60-80% by generally half of the responders using NIV for that condition, except for lower success rates by a higher proportion of responders for pneumonia and ARDS. Not surprisingly, for most of the diagnoses, these rates were found to be associated with the physician's title and the hospital type (generally improving with higher specialization in the pulmonary field). There is no other survey study providing estimated success rates per diagnosis. In the study of Bierer et al., most of the responders rated it as 26-50%, and less than 10% felt it was greater than 75% of the time (17) . Three-quarters of the responders in Cabrini et al.'s study also thought that NIV was successful only in less than half of the patients (13) . The authors claimed that these low rates could be due to inappropriate use of NIV or could be a misperception. Our success rates were consistent with the actual success rates, shown as 73.9% in general, 75.8% for ACLD, 79.4% for CPE and 45.9% for de novo ARF (8) .
The most commonly preferred mask type for NIV was oronasal, similar to the surveys from Europe and the U.S. and consistent with literature stating that an oronasal mask is more effective or better tolerated by patients in ARF (12, 15, 36, 37) . Helmets were perceived to be used very rarely in Turkey, in contrast to Europe, especially Italy (13). Physician's academic degree, hospital type or cause of ARF were found to be associated with preferred mask type, such as a more frequent preference of TFM or helmet masks mostly by the academicians, teaching hospitals or pulmonologists using NIV in hypoxemic ARF. This variation is probably due to increased experience in NIV use by these particular physicians or specialized hospitals.
"Home care" ventilators were the most commonly preferred ventilators. "Bilevel" ventilators were similarly the choice of ventilator in the U.S. and Europe surveys; however, the rate of hospital-type dedicated NIV ventilators was higher than our rates (12, 15, 17) . This could be due to the unavailability of these specialized NIV ventilators in most of the hospitals in Turkey because of their higher cost. Preference for ICU ventilators or hospital-type NIV ventilators by physicians utilizing NIV for hypoxemic conditions can be because of the necessity of the provision of a higher fraction of inspired oxygen by oxygen blenders in these ones, whereas home care ventilators were most often preferred by physicians using NIV for ACLD, like shown in the Europe survey (12) . Humidification can protect the airways from dryness, therefore it might increase the tolerance of the patient; however, it was stated to be used by only half of our physicians, as also shown by Crimi et al. (4, 12) .
Several limitations of this survey deserve mentioning, the most important of which is our response rate of 27%. Questionnaires were sent by e-mail, however, it is not certain how many of the physicians received the e-mail. A selection bias, favoring physicians who use NIV to respond, might have occurred. Therefore, it is difficult to extrapolate the results of this survey to the whole country; however, similar surveys done in the U.S. and India reported comparable results, at even lower response rates (17, 18, 38) . For logistical reasons, we surveyed only pulmonary physicians, but other branches, such as anesthesiologists or cardiologists, may also use NIV for ARF. All data was self-reported, and no attempts were made to verify them. Since stated practice may differ from actual practice, our results may under or overestimate actual practice variation. The survey instrument did not undergo formalized reliability testing, and some of the questions relied on opinion and recall.
Despite these limitations, we think that the survey provides the first extensive view of NIV practices of Turkish pulmonologists in patients with ARF, and our results are generally consistent with other surveys (12, 15, 17, 18) . The variation in NIV practice can be multi-factorial, including physician (such as experience, knowledge or opportunities for these technologies), center (such as teaching status, region of the hospital, availability for a facility/staff/equipment to provide NIV) and patient-related factors (such as the cause or type of ARF). These differences might be decreased by increasing clinical experience, the provision of training to caretakers involved in NIV use and improving conditions of facilities for NIV use (39, 40) .
CONCLUSION
The findings of this survey characterize the current approach of pulmonologists in Turkey to NIV use in ARF. Our survey suggests that, despite widespread evidence about the utilization of NIV in ARF in selected patients, nearly 30% of our pulmonologists still do not use NIV in clinical practice. A lack of equipment, facilities, trained medical staff or experience in NIV might lead to these, which can be improved by support of medical policies favoring NIV use. For NIV users, the major indications, sites and technical equipment were similar within the survey population and consistent with the guidelines and prior surveys. However, there was a variation in practices for specific issues, which can be decreased by in-service training programs across Turkey.
